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(54) MRI SYSTEM AND MRI IMAGING METHOD 

(57) Abstract: 

PROBLEM TO BE SOLVED: To securely image a low speed flow such 
as the blood flow of the lower limb without applying a 
contrast medium. 

SOLUTION: This MRI system is equipped with a means to set a 
desired time phases of the systolic phase and the diastolic 
phase by ECG signals of a subject, a means to generate echo 
signals by scanning corresponding a set cardiac time phase in 
a condition, for instance, in a condition the applying 
direction of the read out inclined magnetic field GR is almost 
matched to the direction of blood flow in the lower limb, and 
a means to generate, for instance, artery and vein separate 
images of a blood flow from echo signals. A dephase pulse 
Pdephase is applied to the read out inclined magnetic field 
pulse GR respectively before and after the time. A difference 
of flow void effect is generated corresponding to a blood flow 
rate by matching the applying direction of the inclined 
magnetic field pulse GR and applying the dephase pulse 
Pdephase. Artery and vein separate images are generated based 
on a relative difference of signal values by the difference. 
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1 

ft-tZ «fc ? KLfcMR I gfitc33</>T\ 

iREttift#rt«>» § 4Sfc#oi& § ^rfij rcttrEHtu t 

WE* * * V * L T x n -«■§■ * JRft-t 4 ffl-tJR* 

*tft#rt s © *»* § *is) cmERU tern 

KI6 £ TttE* * * > * L T i a - «■£ * III 

*i-*«-s-jR*#st» iwe« ttrE«fls© 

m i ttifct i: tWIi t*MR I M. 
[W*S3] «*JaiX»*2fcElW>MR I*«KiJ 

[IB*«4] SI*a3i:St<OMRI$li(:i5v>T, 
MRISio 

i»iB^«F*ttje¥atti(rEttiftffo 2 counts s-sgjg 

l&E^JR^Stt, KrE2 o^u#cr UirEttEfrfc 

■f-^ e, j& 4 r- 9 * JR*-f 4 &&LX h *) , 
UirE!HJ&£«#l£tt, mrE-T- AHafltttOBit £ 
ttt4¥ST*4MR I^fio 
l»#«6j »*j|5i:B«OMR l»f civ>T, 

lflt*«.7l .. «*ft.6.KE*«MR I««»C*v»r, 
tfrERaL«l»«*'*>»'Xtt, WExn-flt-S-itt**!! 

«rE«t*<0«ft ^ tf > Ote*S#*ft * W* 1" 4 * 
i: £;fi"f 4MR I ^Bo 

fltrE$u«^';v^(±, stiEa-ftx trxo-T-v 

MR IISMo 



(2) &M 2 0 0 2 - 2 0 0 0 5 4' 

r 

2 

IB*«9] «*a8KE*OMR I**KiJV*T, 

«rE 2 oo*ti**T«rE» 1 %.vm 2 ox * * > izm v> 

TMLitMR I2IS 0 

[W>fc:S 1 0 1 ffi$£ 8 KEffcOM R I 31* tc v> 
t, 

tffE2o<0^B#ffl<D-3 *>. -7j<D^ffi(Ci5tt4*&E^ 

10 »>'<;u^<oftiJffll/'«^x*«rEr'-f 7x-XJIv^^ 
-C^JSU fc 7-^<!9'C^lSt-4Jtt4ME^2<D^^ J i' 
> icffl v> 4 A X -> - ^ > x Lfflffa^^i-^ © 

W» / * *r |& E V 7 * - X.* fi V ^. L fcM 
R IMo 

1] Stai OKEtWMR I^MK43V^ 

r, 

.. ME^fflS:5e¥S(±. «TE-*0-W*»i: LTfflE* 
^ftote:5i^icsi-4^ffi^is:^-r4i: t fete, irEt 

1 2 ] 7~ii oflr*L*»— 3ike«io 

MR I ^S^iJ^T, 

«E«»/<^^0*3gffi»SrSE3EmteUIS5eLfcMR I 

[if*« 1 3 ] 5 CEttOM R i mmzis ^ 

T, 

KrE«-S-iR*¥Sl±, «rE«15:0 f »2O^^^>^, 

1 [lc0«^O4 | t:*)il^fi : 1-4#g:-eab4MR I s« 0 
30 1 4 ] ft** 1 3 CEKWWR I ^BKi3V> 

t *tt4MR I Mo 

frE-ll^ffi^5E¥Si±s iE2o^itLT, tE« 
1 6 1 1 5 icE^OMR I mw.iz&\,* 

1 7 j m^m 13-16 ow*t*»— a^E« 

OMR IStilciJV^r, 

l»E«»/<**<&fc»ffi»*«M^HKtt5eLfcMR I 

50 
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3 

it*ai8] w*g2 - 1 1 <r>®tifr--%.\ l zum<D 

MR Ig«K:fcV>-C, 

HtfEsiE#«i, *&K*M*#rt«JlU!frC*4MR I*1to 

[IS#«2 0] ■*a6Xttl3CIEt«MRH« 

[f*S2 1] ffi*S2 0E«OMR 
T, 

tfrEiS 1 t£ 1 0k^H06fii73- K 

*rIS*2 0^^r J p vtt, 82 0k$ffl©fi«x>3 - k 

fiE-T M3&S$<0|*| <J9-^ t (c x n - t»- * £ * * 
ox 3 ~fi-i§-£$§£ ->-•*- iz&zx * 

[^92 2] «*S2 l!£f<7)MRISti:^V' 
t, 

f - 9 i.©k sMxirnrEis 2w*t 

jucmtrE^- 77-u xfecit-ctxa-f- * £?t 
iCi iJ^J«UE«-f «rE*iokffiw 
JiT*?So T v> 4 *iR*«tttrttE* 2<0k SMOWiS-r 

R I^fio 

[H*S2 3] flt$92 2fE«<0MR Iiltttcjs^ 

t\ 

1&EMflfc£l-tf;#«tt* HE»10k$B0X3-f-> 
Xli-tOWS^-* itffif2©k^lSWX3-7'-? 

hi- s xn --r- ^3in-€-oii«-7'- * zmzwitiikttw 

[IS*«2 4] »*^2 3EfW>MR I^«lci3V> 
T, 

[H*a2 5] n^(2 3ecoMRi«tcm> 



4 

* t flrESS 2 (D k $r^x 3 - r- 9 xiitoMf- 

r- * XI±-5-<DH«7'- * Btt&A^SS- 
l»^S2 6] »*S2 0»I2 5OflJi*-ai:E 

»ie» 1 S-tfSI 2 * + > (4 2 *jt* * + VXli 3 ^ 
X^ + t>t**MR ISI, 
[ft 2 7 ] m*A 2 0M2 6 ©flr*l*— 31KE 

flJESS 1 5^2^*+ >Kfflv> 4 /OW* v-$- 
14 > FASE (Fast Asymmetric S 
E) ft, EPI (x3-y5t-o-y-^) ft, F 
SE (i^JSSE) ft, X»4S EfeKftS^/U-afll-C** 
MR ISto 

tflt*9 2 8 ] 2 0M2 7 OfiT*l*-a»CE 

HE^ffittje^Stt, KfE*«frO't^«*«i-fll-9-* 
£©8tiB#«KJ: »>fclH3*t*fll 

20 cajt 4 mm & & ^ <b com & * k -t 

«rE««#<Oit«»tttc*fllfflM Rv-t^ *«&® 
#lfrLTlt&;fcOMRMf£*^*i£«#|£t, 

i 0 ft h *ifcttSfcft*>M R Htt* <b KTE 2 cx7)H# 
ffi^ftiftUix^MR lit. 
MM* 2 9 ) 2 8 E«OM R I §gS K j3 v» 

T, 

«rE4>i****-r«-s-i*«rE«*#oECGfi-«-x«p 

PPG§f©RtTi5MR Igfo 
30 [if*JS3 0] «*#0^*S:«65eL» frEK*# 

m v> r fE'C^ti icid t r ^. + + > * Hfl L r x 3 — ft 
-t&JRiiU «rEi = -fll-9-*»C>l(rEilt*OBfltXiiS 

[B*«3 1] H*S3 OtcEfKOMR^^-^v^ 
^ftiriiv^T, 

«fE«toU««fHB»>'</i'^tt. «fEx3-fl|-i-4rtt*a 

[ft#«3 2] R*S3 fCfSmoMR I^BtciJV^ 
T, 

mr EfMW > * <0 ?iJS 5: TUEiltffO « n O JSS K t& C X 
aitJfSilxtMR Igfo 

so [0 0 0 1] 
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4Cfc&<. »#M:t§iIH££#4MR I (?®E^*i»'l' ^ 
[0 0 0 2] 

[0 0 0 3] icDSg^P*^ > -vV^^fHcfcn 
T, JW^JfiS|5?>Ifils£«£»*ilr£-> B£*lHjK»i. 

[0004] jt^MRr m^57^ ftKftfc 

LTx ^^A-*^-77-fh (time-o 
f - f 1 i g h t : TOF) fiffl^>l-7^ K-(p 
hase contrast IPC) tti^^JfC 

[0 0 0 5] i G0f*K H'A • T7'- 771' h feRTfte. 

#ftr-*^o Sftfto3&*i±> #i&1-**v: v^*i"^2 

JjM?fcK#:tt£;i£f&£-£.& ^ fc-C, 2og»i, ^fiSWrO 30 

TOFSt*l)> itofflv7H:i^<ftt« 
3>f77<fftr*s. 
[0 0 0 6] 

^#0^*LO^£fUffl1-&^j*-e&£.I fctf»t>. MR 

3 c m/sm±OIfil5}cO^^}Sti5'STt6-C*oT. i^<t 40 

JR* (A) 'J CSF (¥«!?£) , 

[0 0 0 7] ttz. ±.mLtzTOF&;*>®J®3 > ^7^ 
biSKLTk. JfilB£*-|6]tSit^^7-f *$riH£-f 4-J& 



6 

&7C*7-f jM^05f[*U::?&o*:iIH£KI±fc 

^ **St&* ? #5- < & o if B#F<5 jo*g < =5: 4 t V> 

[0 0 0 8] Z<OiLTtt'&*&m<DmVli:tt 
®-f * «> E $ *Lfc <D X , igffr&J £ 4 C £ 4r 

[0 0 0 9] itz*fkWli., IkmiZ&S-'f Z Z t 4 
<, ^IWOlif«-C, TKOJlllSE^f Kj|<b;fiaig;»E& 

[0010] 

[»H*»fti-4^»O^S] ±«Lfc*l»D f *2 0 

tttft* K IE Hi Ltt£HB&' < A- ^ tr>» « A^^ v - ^ V ^. 

+ v***T-r 4 i 7 »= LfcMR I l£SlCi3V> 

-C\ MUX** >*%ft LTin-fif^JRftt^fif 

[0 0 11] **WOgUO«*KJ:*itf, »ifi» 

*izmfrtitz&&mz%LBiLm®l&%i'*fl'X$:-&tT'*)i' 

i u is v» r » urt S^ff * tssei- ^ 

[0012] eu;Li;r, itrE«au«ifH8*/<A'^tt, l«r 
twrn-tzmto'ifrxtiG-tZo $fzmx.i£, mtzm 

-X«H<0^4 < i: «>— »® 

0-tWiKT*Elt*#*f 1 aif* 2 + + V i:* 
*ttLT 2>a<0i=7—B^'bfifc-i)7'-^*JR*-t-i>¥ 

frie»is.y f ^2<o^dr+>*2iio^ft-c* 

[0 0 13] ??>U, IME«aLffi»H8»'<>V'^»ix ml 
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£tf'J 7^-Xco ; j *><?)^& < t *> 

*otUK ifc, fliria2o<D^ffiT-«FffiSllS.y f 

II 2 co A * -v > tcffl v^mjvt. v - >r y 7, cr>With 

[0 0 14] ifcSHSUtt, »E2o«-W«OHx 
X v--Jr >7,coKtt! LMffii-'^^Wli^^A^f 
■' }BKj3tt*li&K^2<0**-r >&cfflv>4v<;V7 v-^> 

g 1" 4 B#4B£IS:5£-f IWEt i-JOi>P*« 

-C*4 0 

[ooi 5] $ ej-cjfstcii, itrfB«U«i>'<;i'^o^ffi 
[0016] win mnmwrnz-sui* be**.* 

Tf%2<D**v >£, |S|— <D 7 9 'fx;!*. 147.7 --f 7.x > 
n- K*»c»!jes*t4 lEOit«0«f-CJW^|tEfT"*-*# 

5e¥lS:l4, BE2o<&B#«fc Lt, BEttlft#<&4>«© 
Affile TBEfiEHfcT, fc* x^^-f 7 x -X£JB? r* 

[ooi 7] &BK-4, BEat#»4, flrffitt&ttrtojfiL 
IT**. BElfilSL'4, ftatfBv'BEtti* 

#©TK©»BR-C*o-*:, BEBtt&J-£*£B , 4TffiEI& 
BR «• L *:B« * 4 lb»KlH£&j£¥f£-C *> 

So 

[0 0 18] LT, BEBi;Rl>*»2<**7, 

*^>l4>'N-7 7-yxft-cgo*<7*-r>'-c-;fc4o ffl 

x.n be* i <07* -r >'±, *i ©k^raotoffljo 

7*- * fcEB-f 4 tztbox-^ -m^r*Sk£.Z*tZ>'*frX 

><-<r>zi,zmz>A**>-e$><o. be*2co7*-v> 

14, #2 0kffi«Ott*iV3- K*fil»:*Jt*fiiS« 

# t k x 3 - f- * * ebi- -5> * CO x n - ft-f- 
$ •£ 4 ; < ;w 7. -> - y > 7 i c m i> 7 * + V T* * 4 o 

[ooi 9] BeBB&£*£&(4, be*i 
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<7)7^^>iZX f)J^=i-r-f A'TOft $ ixi> * 1 CO k 22? 

* 2 co k ffim*ii-r#LKTiirB/>- 7 7 - y xftK 

t£Cri3-7»-^«r«rjHcJ: •) LEB-r4B|*"¥ 
SEW 2 CO k ^M«5»t6i- 4«J*0 jc 3 - 7*- 9 i&W-i- 

fS^Ktt, mtZmi <Dkgffle>^?-T-9Xl±Z<7)W 
mr-9 iBE* 2 <0k£BOX3 --7*- on 

*iU:t^U„ ftCBK«BB&jS#B 
KJ: 0*1f&#t*BJttt, Mtj-tSS, Bf*»tilfl«», 
Xl4SDiLitgt 1 *oT& J:v». 4fcB£tf, BGBB^ 
fi£#SI4, irCBlUiBB^A^B^<&«e>ft.X:BKff 
BBCH-T * x 3 - ^ xiK-cUfcf- ^ t ffirlBB 
2 <75 k ^©in- 7*- ^ Xfi-ecoilftT-'- ^ t OHT- 
Sr if o T »M>ffiH^ K H * x = - 7*- ^ X 14 

[0 0 2 0] «FBUI4B*«2 0M2 5<0{BStlfr-m 
lcfe«coMR ISMtciJV^T. tiIfB*l5.l>*®2co^^ 
^>I4 2^X^.^^>XJ4 3^x^*^>T*-S>o flJA 

H fltrie^ i Sc7^ 2 <ox vicfflv>4/N*;v-^ v-^ 

VX14. FASE (FastAsymmetric S 
E) tt, EPI (i3-r5t-0-7V^) ft, F 
SE (&&SE) ft, X»4S Eft^^4^-t;VX^!lT-* 
4 0 

[0 0 2 1 ] #Sfc-0di LT, itrEi**»5e#sn, 

'tftBBB* & CO* 4 B#^iJ K T«rlE«*fltOB«»ffi 
tcm^fflMR >^ *B»Bf[lT LT«»ttWM R 

SctS:cOMRB«^tjt(rfe2oco«F««:^ie)4^St *B 
x4 e Wxl4-, «rlB^«*3Ei-fl|-i-l4TKrlB**flcfl3E 
CG«#X(4P PG«*r*0, MfE^*6#flS&f4-f-<0 
ECGffi-tX»4P P G{S-§-C0Rjfer*fe4o 
[0 0 2 2] SfcJJBKtt, ItrElBW^^^OSdKtttt 
40 ie^cog£^<75i$JSlC)c>CTtlJffll-r-i.#g : &«x4w t 
**T-§4 0 

[0 0 2 3] KriSLfcSSl Sc/^2cOB6<J^3tfi£-r*7t 
**BT»±, ttflkflcOifcliSslBtRjeu WE**flt 

co© # co * 4 b#ob § ^ifi] ic enin^iRj * hk^ 

ffi v> TiE'tM tc Id C T t. dr -vv 4- L T x 3 - is 
■»*iR*L, WEJ-3-«-9-*»?)«rESt#OB«X»4S 
B»#W«#«:3&»t*BB*^Jft-r4 £ £ £#®£-f -S 

so [0 0 2 4] Wit 14*, •WEttaL«ttB*><;i,*-4, B 
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yf<j 7i-Xm^Ho^< t i>— fit 

ho 

[0 0 2 5] 

[0026] (mi onifom) * i (nnmwm 

£, H 1 —HI 1 3 t^BLTRSti. 
[0 0 2 7] i^HIISl^^SMR I (8*1**4 

[0 0 2 8] (1.1) SftOflUS 

t LTOECG«**W-ai-4't»«W-SI»i:*-fllx.-CV» 
[0 0 2 9] fiMB*S&£6|K±, «*.lftt«##3S;0«5' 

it, c^wsi 2 1 

no) (zw^ifi)) »w»«»h o**^***- 

-s 0 ;w-/A3^i4Cii, lfe&-r & * * Mt©*£<7> 
WTf, ->A3>f;umi8il 5 ^fc -ffc«ofc# 

[0 0 3 0] flMM»*&Sli. 851 
fo$H&m="( h 3 £*>«»«»= 4 

> 3 i±, Ev>cft£-r£XN2ri4K Ytt^faa 

cfzi**fii©«#»a»*»4***Jt*o3a (as) 

Ox, y, z=i-f^3 x-3 z*flliL4. «*Ha*«J± 
Sfc, x, y, zn>f)i/3x-3 2(:lSE*Mt4« 

5 OWSJOfc fcTN x, y, z="f;V3x 
~3 z S**fc*0>*A'**i([ i Sr#*& 

-*-*«, 

[0 0 3 1] fR*HBWMM*<9x, y, zn^;u3x 
-3 z K#&$ft*>'*;i'.*«Si*fBiJflP1-<&;: t C± •) , 
«llttt*i3# (Xtt, Yft, Ztt) *fiIO«<f[a» 

Gs, ttffiiVn- K*Ir]«*H8*Ge, *J:ITRHJL 

»a» « »«» h o u a* s it * . 

[0 0 3 2] iS5&««»i, fiSH 1 AOftl^SHCTitl 
#POi£«»=EI63*i&RF3>f /U7 i, £<03^;W7 
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mwok t-etott-rzo mmm&Ti*. ®m%.#m (n 

MR) *»fe*-**fcl&©?- j eTH*»<0RF«ilfc'< 
;w^€rRF3^^7Htt^1-4o Sflff8RI±, RF=» 

a*riSLfca, A/DfiLTMRflf<Of-/^l'f- 

[0 0 3 3] £<bK, «|«p - gf£8Bti, 3/— Jr>* (v 
-^•>^.3 > h n-7 t fcnflfft*) 5, *XfttIi 
6 , ia^JL - y y i o , EIH- nil, *tfS£ 1 
2, AMI 3, RtW«&»l 6£1S;L*o £0 
ft, htt*«6lis E1UV7 h fxr^JW (H 
?jc-£-f) K«fc 0 , ->-^>*5 C/^w^v-^vxlffg 

*1"4o 

[0 0 3 4] &:fc, iOMR I SIS«i. ^SiR L/ttt 
MR^ + tVlrtT^tS-fawi^tLtv^o 

& 4 fc * <o$tiA;i' * -> - *• «• n^f-t&mm 
9) > air, zomn?* ? >^ic»4^mra»3-c-f ^ 

E C G — p r e p ^. * * VOUff^-f V<0— * HI 3 
30 IZ, ^*|B|JBU*-^<liSl 0gS.y f m2EglCi5tt4'f 

[0 0 3 5] v-^>-9-5W, CPUiSi^*';*^! 

©4, £«#8R«>»fls*IW«1-4i:£«> 
tc, ff#8 R^m^L^MRft-t^r'v^^T'-^ * 

*«SitTV»4 0 ££T, v-^->^1f^t t±, 

40 -> - >- X L A ? c T<®£H8»Sig 4 , 

^TOlf^T* 0Oxtf x, y, z3^3x~3z 
[0 0 3 6] i<7)^>Xy-^>^tL.tli, 7-')x 

SEftttiafflLfeto-riitur, 2^7C (2D) + 

VXIiS^TC^^r^ V (3D) <Di><7)X-$>iXi> iV' 0 
J/c, -e<0/<;V^?F!)<D^t LTJi, SEffi, K3SE 
Sv EP I (Echo Planar Imagin 
50 g ;x3-77t-0->'>^) FASE (Fa 
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st Asymmetric SE) tt (t^t>*>x 

[oo37] ttz, mux.- -» h i o i±, 8 R# 

m-ft^tzT'J* fry*-* (M^-9J.\*$L7'-9 h\>n 
14**16) v-->">^5S-aLrAtlL. -e^SM 

s, co-e-jSiaaKUU n*&t=2iD*l-*«! ! a* 
(mip) »aft^***s*t* 0 ±c*js» 

[0038] sa*jt--f Mia; wmf&ztitzw&T 

■aT*- £fc**-C#* 0 S^Ul 2ttH« 
4-«^i-^o S/iAASl 3£4rLT, «**«#ai-4 

raw* 4 \ v^a*?a«y<? 

[0 0 3 9] 1 6 14, Ht#«6*C>}i 

^;o J £> o 7t fc § fc % ,t.±*ga$&i3 i lTAJh**TO > v 

[0 0 4 0] 'fcafl-»»'i, ©EtftO-fmKtt 

f?*TECGff*l$tjiti LttlDtSECG-t 

t^iilLt*^ hW*«6i3J:Ifv-'jr>-9-5 C 
UiM4ECGa-'^18i:^Ii5. ^Oi-lttl 
SB «t BtiBiJ-fE-^- . ECG-p r e p * * > £ 
3 MO >f > - v > 4 -V > t <D* ti-etl £ Wft-f Z, t 

[0 0 4 1] (1. 2) ECG-prep^4tV 

ECG-p r epX*t>i:15tli|ilI?-f 

5 v^oftjg«ia*H3-5 tzm-o'£®.w-r2> 0 

[0 0 4 2] htm«£6 tt, B*L*v»W360>'f 

^KIl^LT. g|3i:itECG-prep^+-v>S' 

[0 0 4 3] **0K, HMt«6»±, ECG-p r 
e p** + >£||ff1-***-\'>£:fti3.fcU*/N , 7>-:5' 
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mm*Xt)$* 1 3*»fe«*iitr (HH^f?ys 1) o 
^•*+>*#ictt, ^ + t><otS, /<w->-yy 

ffi) s-ft*^^<exD^^HTo ecgi 

[0 0 4 4] ^v^-e, hH-#*|6 (4, =s->rv*(r) 
10 |gft[n]&£;* ? > h1-4[n]g# ^ CNT33iUn*]}8 

iacl-^'ittS (CNT=0, Ti„ c =0 :Xt 

-^S2) o -<am, *xnHt«6iit)»M»i6 

Uf-;7'S3) „ icD.i.ihi6l4, ECG-p r 
e p^*-WHtTfO**<*:oflt«i«'ftlft||+4±"C*!6 

^v^gg-CECG-p r e p * * -V > Z^kft-fZ <fc -? K 
20 LT4J:v>, 

[0 0 4 5] iOi 9 K$fltri*a-5 t, *^htf»«6 

ii^f7/s 4fin»o«.a*«^*fii-*. mc* 

[oo4 6] R®.<D*L-?mmm$frbo 
jie^raTDL**, tdl=to + t i ncKx *)mn 

ZtlZ> Uf-?-/S4) o -^CV^T, ECGJ--7 h 18 

■c«-5-tea**t«:ECG«-e-* , HE*as*L» -eoft-t* 
orw tf- * **»aa Lfc*»5*»*»«iif £ u -f 
30 ^ys 5) o io«»«,aiiR*aja*-ca»>igsii 

■2> 8 RtitLtfmm.1r Z t Uf'?yS5, YES) , *t 
y 7* S 4 T*Jt 1 7t -€-0 B#.£ cog® B# M T d L & Ri&fc" 

f^se) o iowKfteafcaB^MTDL^eai- 

[0 0 4 7] RfcOtf-^fcjpjfrfcajSfcllBTDLsMe 
i§-T4£ Uf';rS6, YES) , ^lOAMv- 

7 :H4#B8) o iO/N'^Xv-^V^tt, jiff L< 

ttM*^fe-tt2D-FASE (Fast Asym 
metric SE) ftT*& 0 iO->-y*/7 
tctt^^SEfe, EPIftif, &m<Dt><DZ&mT£ 

tttftfrowaafioaa^+^^stL*. ^wecg 
-pre p^^^>»i, eax.^ aaf-^iuyfcfflo-f 

^-yV^X^f/ ^3^76 (3D) ft 

so wa-fr, 2-^tc (2D) A + t^fffotUvL, 4 



(8) 



&ffl 2002-200054 



13 

> - V ><7) / $m~&t>-<ttz 3 &7t* * -V >-c 
ff^TUv>o *HJ63gSTi±, -f>-y>^* + > 
tt 3 *5c* * + v fc LT||fif1--l)#, ECG-prep 
* * * > «± * * * * ■* W«ttO«jiS* <b 2 #C7t* * * > 
fc LTHfr-f *o ECG-prep^*t><OMi:l 

[0 0 4 8] ±E->-*v*H*TBM&<&»*fc, 

CNT = CNT+ 1 <Dmg.rfftt>tl Uf'^S 
8) , £<bK, WOH^7^-?Tinc=AT' 

■5 v^CNT<0*-i7> Hi** 1 -foigjQ U Sfcl^SB^ 

> mtZJtffllLTUHlDi-*. 

[0 0 4 9] #CV>-C, ^HO/n'JW^ y-^>X«Sff K 
■SL^^tb^ibtzm^Mm (^Jxtf 5 00~1000m 
secgjg) «iat*it*Oii»tt4 (x-7-y 
7*S10) o S<bic> @S*')>i'CNT#?ii)S»fc 

raJB^-f 5 v^SrSJS-fb*-**^:**^ Si£l$(iSTDL 
fcjfrttOBSHHtfcSejEL***?), fOxlf 5tt<7)2^7cft 
imfc-fi>®&. >*CNT=5KIS:5ES*t 
*«, 0»*9:'*CNT=±llttfciUjtLTV»fcv»»<&- 

Uf'jysi i, no) > xf^ys sw&skko 
cNT=±HM»t:aiaLfc»'fr Uf»vrsi 1, ye 

S) , Aih^JSKOft-fr* 1 *^^* i 6tcm?n U 

[0050] ±a«?»a* w*HMf i-* l 

^H^T^n/ciitc^^o flj&tf, «g^B#HTo = 3 0 
0msec, ^Hi*AT=l 0 0ms e :*^LT 

^jti-rat, &i nmo ->-•*- >A\,ztt-rz>&mn ra 

Tdl=3 0 0msec, SS 2 ®E<?)**ilztt-r2>EM 
MTDL=4 0 0msec, f 3il<0-?-ii(:Wt4 
il@B$HTDL= 5 0 0msec, — i: ^ofcA-g-Kfaj 

[0 0 5 1] £<0£#, Jl.jh«)Ji^^)*«D<0Rt8[**kr 

DL (=To) «x.lf 2*5cFASEttK*^< 

Slig©A#t>IMGprepl«^H (5 0 
0-1 000msec) *£iiKU ^ -' (f-^JlX* $ *i 

i3^f7/S 1 0©f»i^l.(7)T-, i<0 
R i&mStc lifa^lH-^ S ti-f > - *■ li«»t 6 tL 
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[0 0 5 2] Lt, > 9 C N T*«3f3e«[»cS0 

HTdl = To + T i nc=4 00ms e oM&SL/.: 
B#*T% SS2[5)§<D**-V > I MG p r e p 2#j?f5el$ 

>#i&:boT#:<DRi£;9*mgiU I1WTdl = To 
+ 2-Tinc=500msec t^I^I"* t, 130 
io |ff)^ + t>IMGpiep3^W«iL> pq& 
fc« S<bU, £<D**+ >>o*i$?- 
teoT^RSi»ffiaL, IIMTdl = To + 3 • 
Ti n c= 6 0 0mseci ! fiit4t, fMIlBO* 

*+>IMGpre P 4* , »f5g«FlHHi«L, 

5 iSti, -g-fh5 7U-A (tfc) OB-KflOxa-f 

-^JR&Sti*,,. . 

[0 0 5 3] xa-f-^ttljlt, $«» 8 R i3 J: tfv 

20 |ai? ]> l 0ttk$HI (JHEItSH) Oia-f-^ 
* 2 #7C 7 - 'j i^ftftC J: iJJISHOlBfltf-^tCff 
8£$-r * o £ WHtf- 9 9 t L TIEU^ 

(CINE) g^i" -So 

[0 0 5 4] oi >k i2 5^«s;fi<ju^i-iin<, ^ix.tf 

TK<©^ffi*»ffli:icS i & n tfccO 2 ^tc =i o 
SttL-l»lljMARS.U f &mVE* i fiBi-^o lit. 

30 tz?j3.>y. -$tt;*>t>Rfafrh<D ras^MTDL = 

a»«BTo + T i n c • A tj 4<lift6K*&ft. W 
#»4£*L*,OW**B!a«SfLT, KlUARSl/^MV 
E t Jtfll* US ti X v » 4 Mft TSl V»M.<OZ. f> 

■ TdliKJ:9, WilBonWB^'f 5 >/Tdl-T 

DL2i:i *). &mm<?>mm?<{ $ ^^tdl=t 

40 DL 2 *l<5>o 

[0 0 5 5] U:4 f ct, W#(4, 

DL2 (IBl^^^^vr) £<7)ilMB#F^TDL 

[0 0 5 6] *J3, Btt«»-Cfti&fcll«*»5e-*-* 
-f-OJBjgimiK^-jL^itTv^agWPIIlJTDLSr* 
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9 T DL * 4 > - >* * * >ftiz g«jB<j CK*lUi- 

[0057] (l. 3) >yx**> 

> (of 0> 2il<0S«) <Ot6f¥SrBI6 - 1 0*#8SL 
[0 0 5 8] KZYitnWteii-. IH^L&vm^ccm ^ 

[0 0 5 9] v»f, $ 1 mgcD-f ^ - vV^ + ir > 

mm) vmamzm*)^rhtix^i t-tz 0 

£s hW-JT«6 li, ffJ&LTtECG- p r 

M&B^TdL (=TDLlXliTDl2>TDLl) 

fcflJxtfA^l 3 t^LTAAti (X-r^^S 2 

0) o 

[0 0 6 0] *V>T\ *X hfflHiS6 imft%* t Xt>& 
1 3 *&#jeLfc* («ffi LflMfiB»^«^X 
wepSD^ftx ®<fc*M-^ *3r-V>!II&> ^^r^vP40 

f) »ifH«teaifeO'i«« (mi p&a. ga-Aaft 

a. Aijtnaov>-r*i*&2?. ) £atju s5eb#rst 
D\.*-£tt*fih<ntt®iimwT- 9 k»su -tow 

^7'-^^->-'>->-9-5i3iU f ?S»^--^ V 1 OKffiTJ 
Uf f/S 21) , 

[0 0 6 1 ] <fcv»-c. ^^r-v >ii5<ai*fit^T«oa$3Jtf** 

o^tflJBf-C§* t (Xf5'7 , S2 2) , ■;7'S2 

f 77*5 2 3) o ZtllZX 4 W\ EC 

G-p r ep^^f r,i.*±*TT$v>J 

[0 0 6 2] £<75f£. h tUTS 6 »i ^ V* 5 K 
$11§ (Xli»2EIB) O'f t-VsiT*** VRJtt 
Uf-;yS24) o 
[0 0 6 3] v—5r>-9- 5 l±, ;o^-y>^tir 

1) , ECGflr5-*>Bt*&**ll*&L Uf^S2 4 
-2) > ECG«-»Ci3»t*Rift (#S?.*J&) S>*T-* 

ttowjemaaoaias:, *<?>\z-<?mKnmz*ttz-E 

CG YVtfm^frbmmi-Z Uf7/S24-3) . 
iit\ R&OffiSI*- n® 2 0) ^FOOli, ft 

* K Ait *> C»fr LfcB$»i* Att -P**o»rJe 

fzimm-rzi&wzfTi Uf?^s24-4) » 

[0 0 6 4] £©ftaft»ttP#HITDL l (XI* T 
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d l 2 ) ri'igifi Lfc*j&**a&'MtnjH 5 > 

£>-5>tLT. v-^>-9-5timiiH§0-1'^-->*V^^ 
**>**fr1-* Uf^yS 24-5) o 

fl»8T*J:O f «*H8»«iB4*e»L, 00 x. J* 3 <fc7G 
FAS EftO/<;w* =y-^yx\zm^< m l liw-f^ 

mm) vms (a) , ( c ) tzm-r 

$p<-L>mra^T*H=f7$ti* (RIB (c) KSHTfiMBi 

10 [0 0 6 5] £«>'<;i'*v--}r V*KJ:*U±\ KtiJLf 
^H5B*^<^^GR<0EntlD^|fi]R0(±, fllilfBl 0 
tioC, S^SWOJflllS (1RAR, «VE) <D$1L 

[0 0 6 6] fJt, i<D/^l-^>'-^>^lc-&f ix^K 
tUL<ls»m^^V^GRlilI8 (c) £1^0 9 (a) - 
(c). KgrTJlK , ia-fl^fcjRH-taJSjftJfeAVa 

t LX<0 2 nOy** y jl — X/*)VA Pdephaset 
de phased S*&1>3~ Kffl«)AW**P 

body tl^MttK&oTisi^ elicit), ^KjLT 

[0 0 6 7] fcis, f-f 7x-X/n-;W^. P 
dephaseli, %5 t'^W} LX V»«-ft^ b = V IC (± 

30 -e**o 

(0 0 6 8] !ifai:ii, fOi-X^MP 
de phased * 3£fl= t UO'JW< 

TV»£o 0 9 (a) - (c) ICIi. roJKlC, f<7x 
-XyNVU^P d e pha s e <0&Bt* T l>f ZMZWifiL 
tv>4 0 —fete, jfiia[j$K**^:§ < ^4lcts£oT, f-f 
7i-X;«^ P d e p h a s e 05£K£Ttf£ i?K 

[0069] ««*t*i:-r**# (jtatftir) o 

40 JftR*«itttM*v»i:#Ktt, H9 (d) tc^1"5P < „ 

tLTO, -g-ff2o<??'j 7i-X;<WP 
rephase3i f #JD$tt>& e ;0'j7i-X^AP 
rephasel ^j&gc^ V 3 - Kffl<0>'<^^*#P 

^n*^^. P r e ph a s e i SKS^lD CT^SE $ tt 

50 [o o 7 o] ^ofiii ogyiMT-ii, fe^x. mi m 
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r e p h a s e **#2JD £ *l- & o 

[0 0 7 1] Z<Dtz£>. ±aL/:3^%FASES©^ 

>**«jtfTS*t.*;r 4: -e, ijg9 0* rf/< 

/l/^fitfU 7*-** 1 8 0° RF^^»Cfi-»Sitfc 

x 3 * 7 ^ i v n - Karr#tt*x > a - 

Kft»:tt***t4o :o*3- IM-fcii, f^i-X 

P d e p h a s e KBafiB-ffc* fc' VOfcfgCOf^ 

[0 0 7 2] i©i fcli*jrr*a*»f*fc 

[0 0 7 3] oiO, BtffiLffl#«»><**©9J!.#fiJ 

PdephaseClif'f 7 x -XSMfctt 7 3 - **-f 
F (f low void) 2&*<ZMEiiKofc;&*.& 0 

fOi-X;<MPdepba8-ei:BJ7D 

[0 0 7 4] 'j7x-X^Prepha.eO* 
£\ -€-©'J 7x-X^ffl(:i sfctecoSEftKlDCTr' 

[0 0 7 5] ±iELfc/<^^->-'5 r >^»Cfett^X3- 
KHii5m s e c«JStcM«l?tL-5o £*U::«fc I). 
0^.7 4 *x> 3- Kfi S E 1 <£>7C> #j600msec 

R5t L 3 ^xStftt RimaH"- 
.9*14. 

[0 0 7 6] £«9 1 cg©^5>f^x>3- KlC8&£* 
* -v >^T-T4 t > v- v-y- 5 li,' ftfc* 

•;XS24-6) , iW*lJ»f**N0 (f»X7^i> 
3- KKa***** V^A/T-v^fc^) <D*S\ ECG 

ffi-5§-£i£ta l % mzammoyf * - v 
>\,zmm\.tzR%Lfrhmk.\s2>i>& (2r-r) t, m 
#>K®%.Lt:Mm*m&i-2> itist* xs 

2 4-7) o JSbSLB#raTRti4<k*fi (4R- 

R) £lT»Ci£3tSit*o 

[0 0 7 7] £Oi?i:«itf2R-R^:*ati)ll! 
BftoT, Witf3fllOR«[i»fflat4t (**?7* 
S24-7, YES) , ->--7-V9-5Jilr5&L7t^T^ 
7°S 2 4 - 4 K-€-<Dj&3&M-f„ £*U;«fc>K •f-<D3fii 
S«0R«lf-^ii:^l!Lf:ECG h 'J s!r«-»*»'b»J£ 
Ill^H T d L 1 J^gjS L/: f *T?^0^ 7 ^ ^ i >3 

- k4se 2izm-?'<A*\>-t>m&£mm-n'n2 



(10) eB2 0 0 2-2 0 0 0 5 4 

* 7XS24-4, 5) o &T|s]*il::, Wl%-<DA 

7 ^x>j-KiSEn (0O;Ufn = 8) itxn- 

[0 0 7 8] ^7-f^i>3-KiSEnKftSt*Hl 
<D**-Y £ t> At7 7"S 2 4 - 6 lCi3lt4¥!l 

lEi (X8 2BI©) ^^-y>^*i->0^71 
ftJ^m^lSJt-* •;7*S24-8) o c:ttlC-t"9, 

jag**** hti-#*S6 IcH^tt^o 
10 [0 0 7 9] hti"*«6»4> *s-r>*)-Sirb<DZ. 
**>5fe7afci*Stt4i: Uf77"S2 5) ,' Aih* 

6) o fit, fi*3§£#l 6tt, Mz.H rj&*rtrtt 

AltAJHIBWiR-fc* (B8#!ffi) 0 

[0 0 8 0] £;fcKJ:»>, 2 R-RttH^«[S|«lCJ:4 
$li§ aiif2I§) 00-y>^*f/ (if 
m 1>Wz.l£ 3 D-FASE?£K*cf§#ifi : $*L4 0 
[0 0 8 1 ] ltP*6»ftt**3-' g-f-li, 
20 ^M^*§/n-;v^G s iW^5^x>3- Kft 
RF3-fjU7T-§f ^{ff? 8 RlzmhtiZo 

/wfiUSElfci- f v ? ;wfi<D x 3 - r*- ? l± -> - 
y>t5S:aLT*Ia-7 H OCSfeil, > * ') "C 

@ES$*x4c 

[0 0 8 2] #CV>TN B2»w^i"Jn< % JSS[4:«fIB]*2S 

(Aft) * J 1 US i:H*fclTfcii*o fit, »2@|0 
30 mfJEL/cECG-p r e p^#t>*iUf * 

TDL2^lf*iiitt (06, ^f7XS20, S2 
1) x £«»B«#l«TDL2K:*^<'fc«ra*Bj8'fc'b*L 
4(HI7 v ^-r->7 , S24-4)o 
[0 0 8 3] ^OTti6, f 21@0^^->*>n*t 
18 (b) , (c) tc^-fftK, RiStT-^ 

5 > >fX~&®.W3- > 3 - Kfi S E KSS* 3 #tcF A S E 

G R tci4v »ffc*e (fOx-XXIi'J7x 
-X) 4r)Mttl-f4*Uftl/</l/^ (t-V 7x-X;<M P 
d e p h a s eXI4') 7i-X/N';U^> 
Prephase) **ft*D S JlfV» 4 „ 
[0 0 8 4] %oT, »2ilO'f^-y>^*tV 

R»C#JPL^7''f 7 JL-Xy^V^ P d e p h a s eXI* 
') 7i-X/<M P r e ph a se©^ feT Vf&WBSt&fc 
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10 0 8 5] (1. 4) T- 9 lllWRVW&m* 

Wtenmn^-y h 1 OK, SI 1 1 ICTpl-j&Sl&ICfr? 

[0 0 8 6] I^SIC^1-$P<, fSgjL- -y h 6 12** h 

SMI k g BOPI*i:^ - 7 7 - 'J xgc^ < xa - 
f-^0»Jt*S.*4 Uf7 7"S 3 1) o •)> J- 
a-7*-> -Sri|X*LTv^^o^: k £!S058 *) fp^f 

10 0 8 7] ccom, iR^CJ-- y h 1 Oti, JRSSJSffl k 

7-yAjEjftLTB«SfllJSSrff^ Uf-;7S3 2, 
S 3 3 ) 0 £ O^*, HI 2 ( a ) , ( b ) K^-TiP 
<, JRIS»!KiJ»t4aB«FMTDLi«)«f*OB« (JR 
MJQSfR) IM.y.&CFUSHnKSltftSKlSHTD 

it &„ 

[0 0 8 8] iOBft-f-^KAillirs JDUBJBHfiftlM 

sy .KttBKVEo*****)^-?**)* »srar»± 
ici&i3iiA,-ev>.5>o 

[0 0 8 9] z<o£ n frJDUftJHBft I M s y s 

P d e p h a s e 0«te*fcJ»TK#iM- 4o 

[0090] KttLfliraM'<*;iQ9ft#nKtt*iT 

XAC/UvUClftoTJEKtf <b»t^< 4 -5c oft), StttT 
v^jS^KtoTti, *itTV»* £ t itttzHft 7. n - 
^K(f low void) tbmtfi&MZtltiZ. t t 

-5 jfiLijflfc ¥<Df&1tx V > coftffl c tt y 7 * - X«te**fH 

[0 0 9 1] tt&fcf, **#©TKt«Cti. TJ&© 
4»BMfc*tf lcm/sJSLTO 

I?C, f-f7x-X^P d ephase^#ftlL 

[0 0 9 2] Ctl^O-f^-yV^^i-VCioTa 
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[0 0 9 3] *frttttt, «UMH»*filTOJ:}T**. 
lei oT^^FO^rz-H-^eTlife-S *><£><0, 7D-sK 
K (br i gh-t blood) Kffiffi£itS 0 ZtliZ 

io m^m&TliJ:^ <, /r^75-/K (black 
blood) KfiStb£it.2>o COflURliBjfcLfcBl 2 

(a) K«3t«tc**ii*. mm-ci±"v?>y 

[0 0 9 4] -75, .ft9»RO»fr, ffi)lK^cr»M*tCffi 

f4 7x-X/<;v;ucB&;&T<9{I#tt©Tt*&* 

ILtll 2 (b) K*g5£tfUC*£*t& 0 
20 [0095] Hill OftHKR* t , 7M0 
»±, lbRffi1BftIMAR«:W«^«>..iDU8«BIBttIM 

TlMdia-^ • IMsysJ ZMM^Zftn (At 
7 7*S34) . ^l±*#lt#^-C*-5o £iUC 

i*), II 2tc^i-jp<, *ft»t«*0 

MA R 0?*:TOfe9£:lblMeHft I Mar© 3 *5cB* 
•y-^Wbit-So 
[0 0 9 6] 3<bK, #fflMSB« I Mv 

30 HA** riMd i a - imarj zwm&izfti (* 

#KJ: fj St* s*ifcH«f itucfci?, ID 
•9, &KV E©*«o I Mve© 3 *7C 

[0 0 9 7] iO<£ 9 KM^ifTg: 
? M 0 l±, B7Jtf>l&ffil*§B{$ I MARRVBmmWiML 
IMve^CWT^ MI P (ft7CfflJS:l^) SOiSS-^T 

•y/s 3 6) o 

[0 0 9 8] -<0«)SRffiSa r #Mffi<0 2^7C®«IM 
ARSiy f IMvE»iCTx.»i*l2ll 4H^-T$D<, 1 

-'?M1 tC*&iW?it^ (^f77"S39) o 
[0 0 9 9] 'iiJ, :^«L> ibMffiH^IM 
ARXtf#R*H«IMvEKSllx.T* JRtt«8H«IM 
s y sS^feSS^li^IMd i atra-HBCXJiJUft 
50 ^^^(DliB^S^-r^id^LTt-tv^ 



(12) 



&m 2002-200054 



21 

1 0 1 0 0 ] ( 1 . 5 ) ^* 

> - v > * + >B#K, KtB L-ffi£H&*§/< Ge* 

d e ph a s eXHV 7i-X^W P r e p h a s e 
[0 10 1] filial), siEtiTV^Bfctt&tf-f-ti.}: •) 

•ftM£. fOx-X^XPdeph ase Xli')7 
i-X/N',)U*P r e pha s e T'Jf^: $ C t ri*"C # 

[0 10 2] COiTl^ «J»MFfl<D«-§-M^ffiWWt 
cKtL<^*[fi]lc-g-ti:r, J.o, fiBtfb* rsxDv'J 7i-X 20 

[0 10 3] ttz. *%Wfcmx~\t^ ECG-pre p 

* * ^ > k j: o x JtuaxBs. zr&mm ^n-r *> ts & e c 
*f^#o»ft±oftfi^A#«>flt*», mn&snm. 30 

[0 10 4] Sfc, ^7-Y^*l6JXW^.5^^.iV3- 
<D-C\ TOFifc*^©J:3 4JllL«££tt*±T*fl]K* 

[0 10 5] StC, Lfc< TtSftrO 

[0106] m 1 vmmmmnmjfm) ±oELtzmm 

T&SU-fcoTJi, HSKfti^:, ftlUBStflf^ 
/^P* G RlCyV 7i-X/«W P d e p h a s eX»i 

>; y x-X/<;v* P r e P h a s e Sr#iDl" * S?«T'Si 
[0 10 7] *8SJB«£ lt, £SR$<d so 



22 

^fflT'ff 9^1ISI@0-f >-v>^*X4r+ >KBl 5 
( a ) iZTji-tlm <fO i-XA^ P d e p h a s e 

fcffriOU JR*g«8^*IT*T : 7&2[sI§0'l'> - 

vVX**-*' (b) i:$t'J7x-X;t;WP 
r e p h a s e S-fttJIJ-f-S J: 9 LT *> «t V> 0 

[0108] oi^ JRfS$&tfi£^oB!Hcrsc-c, 

£^x*<7>T-&<i>o CttKJiK tISJC'J7x-X 
(7n-zj v 3 >) W^b* -£-<:•(§ 

MS-IS***, S/N3r[6j±£-£.5>C: tjP-C#*o 
[0 10 9] (ft 2 Ogf&gftS) ^Ig^tC^^ft 

2<nnt&M&im\ 6-2 1 uat^TKWf *o & 
uOfl^-eftfflf^MR I^tOA- K-7X7 

#fi£j±, fti <wmmmm<oi>vb®-ximmx'$>z> 0 
[oiio] m2<r>mmwmx\±. m\<»%wmi?% 
ftLx^tzm imBRv*%2mE?>2®<7)'( 

i m<r>4 * - is y x * * yxnft-f z 1 1 

«>k, 'bmm<nwmmRViL&mz&*xi&&LtzT4 

7i-X^^SO"j 7x-X/<;V*$-tev>#ttL£fli 
[0 111] v»i, ®i$jSOBit#t U, TR©l)fI 
CECG-p r e p*#^r >J& J frt>*U ^v»T 1 HlW'f 

> >a> t 'L-n.mm^(07tx'M^7^tii>o e 

CG-p r e p^^tVlil 1 onffi&mxUmLtz^ 

fcx-ftiiti. ztuzx*). wmmRiFfzmmx'Wtbffiiii 
[0112] &v>-c\ ^oishstdl lB.y'T 

A- VO^JHt-Bl 1 7, 18tC«fll^L, £<o;*** VlCffi 
m-$-Z>'<)\'?**s-'r 1 9lc^J^-t^ 0 

[0113] (2. 1 ) ^>--/V^^ + ir> 

[0 114] ZtiZWfti-Z t, *X m-||[«6»±, • 
«Jir, Htf^L^ECG-p r e p ^. 4r + > S-fl LtS^ 
*^fft«>X:Mft 2 ooaSE«pBTD-L bi^ JRtt 
^OSigSS^F^ T D l i KUianotliK^PIT 
DL2 OTdli) ) *«iLtfAS»l 3 Sr^UTA 
(At^S 1 2 0) o -(^^asJl^FFJTD 

L lS^TDL2<0lfffil4 J f-it>taj^lff£^J--7 h 1 1 

[0 115] ^v^r% *x hw»«6»±» + >^fe# 

TDL2**tffilC>fl5fl|««:«l»f'-^»ciD ! aL, * 
<D®J^'f-^5r>'-^>-9-5i3J:y f ^»J.--y H0t: 
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[0 116] -&v>-t\ htm«6 ici ^1 con 
**Jt^-$*V* Ut^^S 123-S124) o 

[0 117] 5 U, -f>-y>^*+>a 

$&co?i^£§&t4 i (II 8 "^S 124- 

1) , ECGM-5§-<DM^ii*£^&L (7f^S12 
4-2) > ECGfi"S-Ki5»t*Rifc (m&Mm Ofcf- 

ECG f U f>«Bf1- 4 Uf7^S12 4- 

3) o 

[0 118] mfcn®BORWiffm%l-tZ> t. «40U, 
JDUBJao*3fe*«fflJ=K3g tfca5E«fWTDL l *ftt# 
tT^&SfcfT -5 Uf7rS124-4) . 

[0119] ;<osaiii^riT D L i75 ? @i§L^^ 

12 4-5) o 

[0 12 0] JWfcftKJi, BEUffiffiLTV»fcy?;u^v- 

mm l , x. «r 3 f a s e ;v * * k 

*o*< l@g©^7^XX>3-'KiSEl Otc-C* 1 
W^f^SNsys 1**111 9 l-TK-fiP < 'C-SWJWS 

[0121] r<0^ lO^ + t^SNsys lfli, m. 
ffi LAMMS*'*** G RliTKO|«Cli»i&o fcflc 

GRCIi. &lfc*evoeffi£#ife£-£4'7 : ''r 
AWPdepha s e * J H^<0iP < * BfHtt KiSSS L 

lciSttSi3-raPBli5ms e c gJSK$S«S£ *t& 0 
[0 12 2] £«CUMBKtti-*»l©;**+>' 

SNsysnCflt^^^V-tV^li, 0 1 9 £ 

1 -MAW ©tt* 4 ■# IB rfcfr * J: 5 K * o T v» 4 o = 

n - Kk e*filO^« (ffiiS&SIl*) 0*tc@£S-r4 

HJ:^:K)E?iitwa.^Ot», 1£§S8J K*i"t 4 
f 2<0^*t>SNdian^ U 1 9 . 20 K^1"$P 
JR«m8»c*ti-**10^*ArVSNg y sn t|W|- 
^ttF , 3»-BS*&'C§4J:dK4oTV»4o Sfc, JRSt^ffl 
k^H (fgl c7>k£Pt8) K S yst-iJV^r^JS.i-4i3 
-f-^ii, &i£1-*&38fflk£H (*2©k^) K 

d i ,*»^>tf53kr-aif^-7 7-';iftn«*»jt»c 

[0 12 3] ZtiiZX *), Wctixoxv 4 xj^>^- Kit 
SE KDjc. ift&Wms e ciEO)|v^*tvW 
T% TRKtt£Lfc3*7C*«ffi*R i ma (B10# 
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BR) *?»i3-iW*SJii. 
[0124]^f, v-t>t5ii> 4£3IXflKim4 

ffiffl c »je t fcaie n t d l 2 /f »t#«i- 4 &s * 

■5 Uf-y^S 124-6) o 

[0 12 5] C<7)SS4®®B#F^TDt235 T Si§LJtB# 

■;yS124-7) o AffttfcJdU BEKE1ILTV»fc;>< 
io U IS i: T iS«S 8 T is J: 

1S4 fcffil&L, tflxJi* 3^7CF A SESOAMy- 
^V-XK&^K l H]g©^.7'l'^^>3 - KiS E 1 CD 
7CT'» 2C0^^t>SNdial 1 9 K^-fta < 'L- 

[0126] ico^2<5^^^VSNd i a iKi3V>T 
k HffiL ttftflttft/ ^XGRIlTKOliffliKBBfi 

-X^l^p re pha s e #HI^>iP < ^ B^KftKiS 
>^.lCi5{t4 J-n-raPife 5m s e c gJKKfilS £ *l 

4o 

[0 12 7] &i3. iC0ffi§S^lCi3lt4^2CDy!.*-Y > 
SNdi a nKteffl-f ->-->- 11 9 1: 

M\ 12 0 KflSCWKlgrmK , kSIIOttfixva- 
Kke^coW «£»&«#) S^O-^cDSSBSB 
30 (SSHtfc) 0*Hi2«1-4in--r-^4-^7-1'XJi> 
3- K**f»ciR*i-*Hj£») 4 J: d Kttj£3ivrv»a 0 
tfcaMfflkSWKd i a^isv»T, ^£1-4^3-7*- 
* lif^iEi-4 J: •? iz/s- yy-V xSi:«, T^#H i 
<9*#t>;H4 0 i<oi£5S»3lc*»t*^^^ VSN 
d i a i (4, HI 9 , 2 0 tc^i-JP < , ^o^ffi 

[0 12 8] £*U:«fc , f<50CO^7^^x>3- Kfi 
SEICOx, ft6 0 0mseclS©7*t^Ht?, 
TJKtKje Lfc 3 ^C7Cit«««R i m a (Hi 0 #B?.) 

[0 129] iitC><0 1 llgcO'f > -v>^X^-^ >d* 
*?-T-f4t, ->->>-9-5 li, t^^^^TL 
-7^5r*JI0fL (XfyT'S 1 2 4-8) , wOffl 
Bf**NO (««S-^^- ^ >* ^ S^-ev^^:v>) O^-g-, EC 
G M«L 4 **c>, Wlx.rf'f^-vV^^^^^tC 
«fflLfcR«*»e»ffilx.lf 2-t« (2R-R) t, 
|g^L7cWF^30 J g^i-4St?#«L, &JhLrv^4^K 

7*S 1 2 4 - 9) o 
50 [0 13 0] Z<DX ) >\ l Zfflx.lf2 R-RfrKtem-tZM 



(14) 



ftffi 2002-200054 



25 

•fit Uf'^S124-9, YES) > is — try*? 
5\im&LtcAT V7S 1 2 4 - 4 K-eo&SSrK-fo 
[0131] CtT-ltJ: -e-03'f®lORfce-:5"l!^ 
<b«3£B#W T d L l L JtB#j£TNfcOJ*. 7 4 * s. y 

n- K*SE2HlSi:T2[5lgOJRiSI«9lcW1-'5»^l^) 

7*S 1 2 4-4, 5) . 3fil<7)R?St:-^{t 
*»?>affi«FM Tdl 2*«i8ii t fcBSjft-C* 7 4 *x.> ^ 
- K#SE2t=JSCT2EBOlfca»!U*H-4*2«)^ 
4t vSNd i a 2***3 iE trait KfSfrStU 3-&7t;ii 

S124-6, 7) , 

[0 13 2] JeHTHKlK* S^7^i^3- K4 
SEn («x.»fn = 8) f Ti 3 -fc^tfMMMBRtflS: 
5R»3 * tt-P *UC L TiR* * tl & o 

[0 13 3] ^xva- K^s E nf coft^-iSO 

.X^VSNsy sn, SNdian^^t, 
. y/S l 2 4 — 8 IciJlt-fcWW^YE S i & >K v-^ 
V^5^**htmt£6K4>-v>;7-;*.*^><05£ 

ya*a**tisti$tv-5 Ur'^s 124-10) o 

[0 13 4] h?t»«6 t±, v-<7-v*5*<bO* 
*\ v^Ta*n*S»t-2> t (S17:^f-;rsi2 
5) , .aitiowfe^^B^-^ b-^^&II 1 6 tCmyj -?--£> 
Ut7^S126). 

[0 13 5] L^ot, HI 9tc*AttK^i-ftJ<» 
lpO-v^^^t^ (i&#0 O^ - ^ 08x1* 2 

. If 3 D-FA S EftCi •) nfflCO^^-f^iV 

[0136] ttp*6»ftLftx3ffii,- mi<on 

[0 13 7] (2. 2) •r-^&aS.UTiffcS^ 

6i±jg»3-- .y noi:, 112 l K^-i-J&SfcHfrt ■& 

[0138] 12 1 U*-f$n < . ja@3-- y y 6 l±** 
hWir« 6 LT, JRffiJISJB k £H K 

sy lairitauBfflkSMKd ■ afcj3»t4£f-*B 

tt£5£jjE£-ik-£ UT7/S13 1, S 1 3 2) o 
tfjicii. ^f^S13lf, 12 0i:^i"5P<, £9 
JBfflkSHKd i .KiS»t*ffi**>3- K2flt||©-# 
OMM«ReOi3-f-f (12 Otli, #-§-h 
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- n t tOx 3 -) ^c]RM«iffl kSKKsys OWJc-tt 

■V > IC J: o T liJ|X*$ JlTI»»ft*9 fcfaof- * "C* 
Z> 0 *v»-C, ^f?yS13 2 KWtLT, iRMMffi k 
^IfflKsysMfSSIfflk^iaKdi a Ol*t:^- 

»£U £*L$rEfi-f * 0 Lfc4»9T, ^f^S13 
1, S 1 3 2 05jaS*»l.T, W*©k^KKs y s & 

[0 13 9] COi, «3|3.^;/ h 1 0I±. ©iSl^fflk 
3 3, S 1 3 4) o Wi&Ltzmi 2(a), 

(b) ic^i-*o<, umm^n^immmmTuhi^ 

NfBTduOM (ffiSfigBUHIO IMdia03^7C 

&IM sys K»±#BRVEO*ri«l!fcO&^j3»K tSM 
20 ARii5&morv>4i/«i:*5. — £9MBlltt 
IMd i alciiK)HRARS.O f #^VE^g«W^I±* 

[0140] fut, atntjLiy h i oii> mi<omn 
mmtmmz m 1 2 ~ 1 4 *jsq , r 1 m 

d i a-0 • IMsysJ K-t^SM^IIHtl MAR<0 

IMarJ KJ:*»MMI1B«IMveO£j8 Uf'^y 
S 1 3 6 ) , KHR4BBHK I MarXWMMBH* I Mv 
E*^OMI P Uf"^S13 
30 7 ) , RO', SjM«SU r »MffiO2^5cIlft«^S:0 f il 
«f-*©**A Uf7ySl3 8) **JK#:2Ht$*i. 

[0141] (2.3) fM£b* 
J*l±»W L/c J: 9 ^Hife^OMR I ftH-Ctt, 
- * -v VB*K» Rtt t<SMfiB«^'?^^ G r £ 

TKjnt^osstL^ifijtciijj-g-fc^rrenjn-r* tttc, 

JDUAffl K epjoi" ^ «jfH8»/<^ ^GRlcf-f 7i-Xy< 
■^iric 'J 7 i-X/^ P r e p h a s c 5: * ti -Titft 

40 jpLrv»4 0 

[0 14 2] iiuct «K *10HMHB»tMJlWLfc« 

[0 14 3] &oT, «il"CV»*jllijtXOf-eiiJ: I) fe© 
f-i 7i-X/^7Sif'J 7i-X;^^f»fi: 
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[0 14 4] *£, #*16J&!8©MR IMtKifitf, 

(RiJW»5>*>afiB*H) 5WK5es*L*. * 
LT, 1 ^Ox>3- K£tt1-«JDUMB&tff£9M 
CD 2 v a h©**^ 1 Ulco-f p< -->*>^^4-v 

-») L» *:TMLfti3-f->l*WII 

f±, Jfc#»*ftK«-JR**tfd 

[0 14 51 i*, U70i>3-KC 

*ti-*JWt»fflao«5Mlffl'«> 2 -> a v hO^ + t*/li 
2^ffligSrtt-JRSSo •€-if, £ft<b©.**-* >£JK 
*£SK* 1 EO*«K*it*l HO A 

Jh *««*TIB18 W K Oil S tfifiM OtM © x a - 

«0 3^7CT'-^* t i HO»«-e#SUKJ.-o*a* W 5 v 

[0 14 6] ^■sT, JR»JHXiri£SWISKOv»TfflgOC 
4*-$»* , **+>*fT} (OS *)-£-?r2|S©3$fil£ 

J. t<iz, 3S»;6»*i8«l$W©S*S&*te3&7n««© 

* h v~->3 v i;o*-e#*©-C, Jt^ 

3it*lH*W>IIR'&Ji< ii„ iiao«l«-CJR 

fllELfcJMKflt (MR Aft) fctf-CSaOT, 

5.' 

[0 14 7] *7i, £0*2 0illt»«KJ:*ttf, IS 1 

[0 14 8] (Ht 2 O£tt8&ROK&0f) ±*Lfc*2 
©UttiMSO* 1 0 § Xlff 2 H § CO -f * - v V * 
^VUfcoTtt, Hll 9K3jrt$D<, JRSt^fficoKffiL 

m<omth LflMfWK/tJi'X k 'J 7 x -X/t** £#2jd L 
twfc. ifUCttLT, iKfS$JB&c/ffiKI8ffl©RffiL 

UUv. itUCfc*), *1 OJttreil (B8#fR) 
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[0149] (#fcirea£AaoK&fflj 

& o 

[0 15 0] JtJfiLfcltlfc»a-eii, KM® 

tcov>TI±, ft*ffilif&©.*-£lt#-?fC*U S^l"** 
10 9 LT 1"&;b*>, i2 1 ©*-r y 7"S 1 3 6 

[0 15 11**:, ffl«Lfc#SMWB»H*oT«t, © 
- ') xfttai Lfc^** vffiiHi ico/N- 

BJHi^*t>KJ: •? k SBIS'7W:f- ?«IL, •?- 
20 cd*^ *x>n- K^'fpjMScOiSSiSfl^cOiXT-T' 

I0 15 21-S6K, tt« L 3 *5c*** 
>-Cfi-7»^*BiWL*:**, £ *Ui 2 

FASEftKE<b-*\ StelaHS (1R) 

*fliv»fcF SEft*F AS Eft© SrJMILT 
UK 

[0153] *&tc, «raLfcmfc»»©x3-f»-^ 

CfclfcU £ Offers** fcffoTimffiXIflMMI 

£, 7h'J **-»MX**ra C k^FIK s y s , K d i a 
±Oxn-f-^OS *T1tv\ -?-©i£#*ir*T?&4'x 
n-7'-^«.Sfl|fltUrjllill[Hift«r»4 J: d »:UtJ: 

[0154] s&k, **#0'Wa*iE-r«-9-*«wii- 

gEAT, «jJ.li»ftO*«**«-»-C«HBi-*PPG 
to (peripheral gating) bVf-tftl&tfi 

[0 15 5] $hiz, ttSlfc#!tjfc&fl!&o r *eK3g 

0fltC^4MR I*ltli2oO^«OlIfllf-3'*»<!> 1 
■o<OW®L7 r - 9 iftfS.-fZmi&lZ LT^4^ 

If, 7-V 7i-X/^;?>) 7i-X;OW SrftiDL/i 
RffiUflUfH8«l^^«ratff (ILK. 'J>/<«ft4r) © 

<, 1 @©^ > - y*?T-oXi$.%i<DW&Z 
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[0156] s<bu, ««atfti:4 4*#o**i.aieu 

li, tajxlfA^jSIl 3. *xHtt«6, S^/XlifS 
tgj.^. > h 1 1*<->j£4o *^l'-*:o t tft««Sf£;Ra f 8E 

6 =■? >■ 1 1 J-"? visits r- 

7> (ft4MEO'<A'X3fcK*ttM) *#fl?.L> - ©#IR 
*S*KlECT7'>r 7i-X/?W^'] 7i-X;<MO 

^**A*S1 3 *^LTj6»i::/</i'*5*flE 
*>T#4o 

[0 15 7] Ilf iO^liMl^i 1 * 
[0 15 8] 

x. »f , ^ £ 4 L X 4 * - v > X* * * V £ 

WIS. 
[HM<OfSS#^ift^l 

[Ell] *«W0H1S»I8K«*MR H*«tf>flME!f|* 
[ID 2 ] *10|£*®»K4J»t*ECG-p rep** 

[H3] ECG-p r e p^*t>^fI^tStt 
HS7D-ft- ho 

[EI 4] ECG-p r e p*** V«D.E C G flMg- Ktt"*" 
4^*yOHff*ffil*1-4*-f 5 >X^* - ho 

[El 5] ECG-prep^*^Vi:l *)&btlti, M 
teftmiVJI-S. 9>mE<kS*fci: 

el 

[EI6] Sl@IS^2ig<0-O-v>^*t> 
[17] ®l(l]gS.U r ^2 1]g<75^j<-vV^^^-vV 
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O— tRl$r^1-«EBS7n--^^- h 0 
[El 8] fffl WHJife^lci5lt4^SR»3ft^«o-<» 

^SrtajTTi-f 4 ^SV^-f-V-ho 
[El 9] ^tbL«^H»*&U#*Dl-47'-f 7i-X/<W 
>; 7 x - *mM-f 4 Elo 

[eiio] 3 

[eh i] $ i <D%m&mi<z&tfz>^-r-*<F>mn 
io ay f **^^s^si^i-4mB^'7n-'f-^- h 0 

[Ell 2] ftR4lffifl^a«fc&0ll0tt*0lKK*n 
^1-4m^:Elo 

[Ell 3] IMMHm«^»*fcfc«>SS#**©IHf*tt 

[Ell 4] HiKffilI«RKcr»RffilIttom^^.fS«: 
^J^1"4Elo 

[Ell 5] *10Hlfi»SIOjE3^«Tj||S**L4 2llO 
^ - v > * > (DjOVT. -> — ->-> o 
[Ell 6] ««C»2 0«ftillli:«4ECG-p r 
20 ep^ + tyJ^lBO^^-y^^^^t^^l^J 
B5#£i&931-4EIo 
[El 1 7]. -Y X-v*>^^4r-v ><D— 0B*^i-«EB&7n 

-f-A-- ho 

[Ell 8] > - \ ><0— CT*^i-«EB&70- 

ho 

[eh 9] »i osaft«a8cfe»t4'C»*mwaK*-^< 

ho 

[192 0] JR«J«i:a:SWBlw**JR*Lfci3— f-^ 

[B2i] m2<Qni&Mwuz$iHz^=i-r-?<Dmn 
& im^meM * mm-t 4 am y o - * - h « 

1 

2 

3 «|fH8»3-f A'Jt.-f h 

4 a*H8»ff;i« 

5 y-*>*t 

6 *^htt*« 
40 7 RFa-fA' 

8 T £<§fy 
8 R 

1 0 "J h 

1 1 E«J.- f h 
1 2 

1 3 A7Jfl 

1 7 ECG-tn 

18 ECGi-7l« 
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